T he goal of treatment for thoracolumbar burst fractures entails stabilization with or without decompression to prevent progressive deformity and neurological compromise. Although some burst fractures may be treated nonoperatively, a certain percentage will require operative intervention. Formal open surgery for stabilization with instrumentation and arthrodesis, as well as decompression, as needed, has been the primary mode of surgical treatment. However, more specific surgical strategies, such as instrumentation without arthrodesis and percutaneous instrumentation alone have all been offered as faster, safer, and more efficient alternatives to traditional open fusion surgery.
This guideline focuses on 2 questions: (1) Does the addition of arthrodesis to instrumented fixation improve outcomes in patients with thoracic and lumbar fractures? and (2) Does the use of minimally invasive techniques (including percutaneous instrumentation) affect outcomes in patients undergoing surgery for thoracic and lumbar fractures compared to conventional open techniques?
METHODS
Details of this systematic review are provided in the full text of this guideline (https://www.cns.org/guideline-chapters/congressneurological-surgeons-systematic-review-evidence-based-guidelines/ chapter_12) and in the methodology (https://www.cns.org/guidelinechapters/congress-neurological-surgeons-systematic-review-evidencebased-guidelines/chapter_1) article of this guideline series. The task force members identified search terms and parameters, and a medical librarian implemented the literature search, consistent with the literature search protocol (see Appendix I; https://www.cns.org/guideline-chapters/ congress-neurological-surgeons-systematic-review-evidence-basedguidelines/chapter_12), using the National Library of Medicine PubMed database and the Cochrane Library (which included the Cochrane Database of Systematic Reviews, the Database of Abstracts of Reviews of Effect, the Cochrane Central Register of Controlled Trials, the Health Technology Assessment Database, and the National Health Service Economic Evaluation Database Economic Evaluation Database) for the period from January 1, 1946, to March 31, 2015, using the search strategies provided in Appendix I (https://www.cns.org/guidelinechapters/congress-neurological-surgeons-systematic-review-evidencebased-guidelines/chapter_12). The guideline task force used a modified version of the North American Spine Society's (NASS) evidence-based guideline development methodology for classification of evidence.
RESULTS
The task force selected 38 full-text articles for review out of 906 abstracts. Of these, 26 were rejected for not meeting inclusion criteria or for being off-topic. Twelve articles were selected for ABBREVIATIONS: COIs, conflict of interests inclusion in the systematic review (Appendix II; https://www.cns. org/guideline-chapters/congress-neurological-surgeons-systematic -review-evidence-based-guidelines/chapter_12).
Regarding whether arthrodesis improves outcomes after instrumented stabilization in thoracolumbar burst fractures, there were 2 randomized controlled trials (Level I) with 130 patients, 1,2 2 downgraded randomized controlled trials (Level II) with 104 patients, 3, 4 and 1 prospective observational cohort trial (Level II) with 42 patients, 5 which all showed no difference in clinical and radiographic outcomes in a patients with and without arthrodesis. Patients with arthrodesis did have higher blood loss, longer surgery times, and higher donor site pain. There was 1 retrospective study (Level III) with 74 patients, 6 which found that patients with arthrodesis had better kyphosis correction and less hardware issues, but still have more blood loss and longer surgery times.
Regarding the use of minimally invasive techniques (including percutaneous instrumentation) on outcomes compared to conventional open techniques for thoracic and lumbar fractures, there was 1 prospective observational trial (Level II) with 37 patients 7 and 3 retrospective trials (Level III) with 137 patients, [8] [9] [10] which all showed no difference in outcomes but with shorter surgery time and less blood loss in the minimally invasive group On the other hand, there was 1 downgraded randomized controlled trial (Level II) with 61 patients 11 and 1 downgraded retrospective trial (Level IV) with 38 patients, 12 which showed that open techniques resulted in better clinical outcomes, such as maintenance of vertebral body height and Cobb angle.
DISCUSSION
The literature provides 2 high-quality randomized clinical trials (Level I), as well as 3 prospective studies (Level II) that show no difference between fusion and nonfusion groups. There is only 1 retrospective study (Level III) showing fusion helps to maintain kyphotic correction and prevents screw loosening. All studies show less blood loss, shorter surgery times, and no donor site-related issues in the nonfusion group.
The literature provides 3 Level III studies showing no difference in outcome with percutaneous fixation vs open fixation. There are 2 Level II studies that show open fixation is better at correcting a deformity and maintaining the deformity correction compared to percutaneous fixation. There is 1 Level IV paper that shows added time and cost with percutaneous fixation, but no other difference. Because of the comparable level of competing evidence, both percutaneous and open fixation may be considered in treating burst fractures.
Future Research
Further research is needed to clarify the role of fusion in patients who require a decompression in addition to stabilization or in the setting of neurological injury, as well as to identify potential risk factors for screw loosening in nonfusion patients.
NOVEL SURGICAL STRATEGIES
It is unclear whether removal of instrumentation has any role in patients treated without arthrodesis. Additional randomized trials are needed to determine the effectiveness of percutaneous fixation alone compared to open fixation without fusion.
CONCLUSION
The medical literature provides compelling reasons to recognize that there is little difference when instrumenting thoracolumbar burst fractures with or without fusion. This does not necessarily apply for more complex fracture patterns, and the papers used in this guideline generally did not include patients with neurological injury and need for direct decompression. Harvesting autograft for fusion predictably led to longer surgery times, increased blood loss, and more donor site issues. The medical literature provides comparable and competing evidence for percutaneous fixation. Percutaneous fixation may be effective at reducing blood loss and operative time. However, there is no conclusive evidence that percutaneous fixation is any better or worse than open fixation.
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